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(54) DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve light emitting 
efficiency in a display device for taking out the emitting light 
from the upper electrode side opposed to a substrate, 
SOLUTION: This display device has a light emitting element 
102 by successively laminating a lower electrode 102a, an 
organic EL layer 102b, and an upper electrode 102c on the 
substrate 101. and a sealing film 103 formed on the substrate 
101 in a state of contacting with the upper electrode 102c, 
and composed of a material having a refractive index lower 
than a refractive index of 3.5 and higher than a refractive 
index of the atmosphere. Thus, when emitting the emitting 
light h generated by the organic EL layer 102b from the upper 
electrode 102c side, the occurrence of reflection in an 
interface between the upper electrode 102c and the sealing 
film 103 can be prevented, and taking-out efficiency of the 
emitting light h can be improved. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A display comprising: 

A light emitting device which laminates a lower electrode, a luminous layer, and an upper electrode 
one by one on a substrate. 

A sealing film formed on said substrate in the state of consisting of material which is less than 3.5 
refractive index, and has a refractive index higher than an atmospheric refractive index, and touching 
the upper electrode concerned. 

[Claim 2]A display characterized by said light emitting device being an organic EL device in the 
display according to claim 1. 

[Claim 3]In the display according to claim 1, a sealing substrate which has a light transmittance state 
by restoration of adhering resin is pasted together on said sealing film, and said adhering resin and 
said sealing substrate, A display consisting of material which has a refractive index higher than an 
atmospheric refractive index lower than a refractive index of said sealing film. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to the display which provides a light emitting 

device on a substrate about a display. 

[0002] 

[Description of the Prior Art]The organic electroluminescence (electroluminescence: it is described 
as EL below) element which is a spontaneous light type element (it is hereafter described as a light 
emitting device). Between the lower electrode and upper electrode used as a cathode terminal or an 
anode electrode, the organic layer (organic electroluminescence layer) which contains a luminous 
layer at least is pinched, and it is observed as a light emitting device in which the bright luminescence 
by low-voltage direct-current drive is possible. 

[0003]The outline lineblock diagram of the display which used such a light emitting device is shown in 
d rawing 8 . The display a shown in this figure forms the light emitting device 2 which laminates the 
lower electrode 2a, organic electroluminescence layer 2b, and the upper electrode 2c one by one on 
the 1 principal surface of the substrate 1, and puts the sealing cap 3 on the 1 principal surface of the 
substrate 1 in the state of closing this light emitting device 2. The periphery end has pasted up the 
sealing cap 3 on the substrate 1 via the adhesives 4. 

Inactive gas, such as nitrogen gas and argon gas, is enclosed with the centrum 5 in the sealing cap 3. 
In the display of such composition, degradation of the light emitting device 2 is prevented by closing 
the light emitting device 2 using the sealing cap 3. 

[0004]By the way, when the active-matrix type drive system which provided retention volume in each 
pixel with the thin film transistor (thinfilm transistor: it is described as the following TFT) is adopted in 
the display a of the above-mentioned composition. The light emitting device 2 will be formed via an 
insulator layer on the substrate 1 with which TFT was formed. For this reason, in order to secure the 
numerical aperture of the light emitting device 2 in an active-matrix type display. It becomes 
effective to constitute as what is called an upper surface light extraction structure (it is hereafter 
described as an upper surface luminescence type) that takes out the luminescent light h which made 
it generate in the light emitting device 2 from the substrate 1 and upper electrode 2c side of an 
opposite hand. 

[0005]A transparent material will be used for the upper electrode 2c and the sealing cap 3 in such an 
upper surface luminescence type display. And the luminescent light h produced in the light emitting 
device 2 is emitted to the centrum 5 in the sealing cap 3 from the upper electrode 2c side of the light 
emitting device 2,. penetrates the still more transparent sealing cap 3, and is taken out outside. 
[0006] 

[Problem(s) to be Solved by the Invention]However, when the display a of composition of being shown 
in drawing 8 was applied to an upper surface luminescence type, the following technical problems 
occurred. That is, in this display a. the luminescent light h produced in luminous layer 2b of the light 
emitting device 2 will be emitted to the centrum 5 from the upper electrode 2c. However, since the 
refractive index of the nitrogen gas (N2) and argon gas (Ar) which are enclosed with the centrum 5 to 
the refractive index of the upper electrode 2c is as low as the atmosphere to the same extent and 
the difference is large, The luminescent light h reflects by the interface of the light emitting device 2 
(upper electrode 2c) and the centrum 5, and the luminescent light h cannot be effectively taken out 



to the centrum 5 side. This becomes a factor which reduces the luminosity of the display a. 
[0007]Then, an object of this invention is to provide the display which can aim at improvement in the 
extraction efficiency from the upper electrode side of the luminescent light produced in the light 
emitting device. 
[0008] 

[Means for Solving the Problem]A display of this invention for attaining such a purpose, On a 
substrate, a light emitting device which laminates a lower electrode, a luminous layer, and an upper 
electrode one by one is provided, and it is a display which forms a sealing film on a substrate in the 
state of touching an upper electrode, and is characterized by consisting of material which a sealing 
film is less than 3.5 refractive index, and has a refractive index higher than an atmospheric refractive 
index. 

[0009]In a display of such composition, a refractive index of a sealing film provided on an upper 
electrode by setting it as the above-mentioned value. Conventionally by which an upper electrode is 
exposed to inertness gas with near atmosphere and refractive index, as compared with a display of 
structure, reflection of luminescent light in the surface of an upper electrode is suppressed small, and 
luminescent light produced in a light emitting device is efficiently taken out from the upper electrode 
side. A graph which carried out the simulation of the extraction efficiency of luminescent light from 
the upper electrode side as transmissivity of luminescent light to a refractive index of a sealing film in 
which it is provided on an upper electrode is shown in drawing 1. From this graph, a refractive index 
of material on an upper electrode with a bigger refractive index than the atmospheric refractive index 
1 . And by considering it as less than 3.5 refractive index, it turns out on an upper electrode that it 
becomes a value with big transmissivity of luminescent light as compared with a display of structure 
conventionally in which inertness gas which has a near refractive index exists at an atmospheric 
refractive index (=1). 
[0010] 

[Embodiment of the Invention] Hereafter, the composition of the display of this invention is explamed 
in detail based on a drawing. Here, although the embodiment which used the organic EL device as a 
light emitting device is described, this invention is not limited to what used the organic EL device as a 
light emitting device, for example, can be widely applied to the display using a spontaneous light type 
light emitting device like inorganic electroluminescence devices. 

[0011](A 1st embodiment) Drawmgl is a sectional view showing the display of a 1st embodiment of 
this invention typically. The display A shown in this figure in the upper parts, such as a glass 
substrate and a silicon substrate. It has the substrate 101 which provides the thin film transistor 
(thinfilm transistor: describe it as the following TFT) which omitted the graphic display here. The light 
emitting device (organic EL device) 102 is formed via a flattening insulator layer (graphic display 
abbreviation) on the TFT forming face of this substrate 101. and this light emitting device 102 is 
formed in the sealing film 103 in the state of the wrap. 

[0012]The light emitting device 102 laminates the lower electrode 102a, the organic 
electroluminescence layer 102b, and the upper electrode 102c from the substrate 101 side to ****. 
[0013]The lower electrode 102a forms the anode film which serves as an anode electrode, for 
example and consists of a high material of a work function like Cr (chromium) film by sputtering 
process, and is formed by patterning this anode film. Although the graphic display here was omitted, 
As opposed to TFT which made this lower electrode 102a correspond to each pixel (1 pixel is 
illustrated in a drawing) by which multiple arrays were carried out. and pattern formation was carried 
out. and was similarly provided in each pixel, Suppose that these TFT(s) are formed in the state 
where each is connected via the contact hole (graphic display abbreviation) formed in the wrap 
interlayer insulation film. The lower electrode 102a may turn into a cathode terminal, and suppose 
that it is formed by patterning the cathode layer which consists of a low material of a work function 
in this case. However, since this display A is an upper surface luminescence type which takes out 
luminescent light from the upper electrode 1 02c side, it is preferred to comprise material with a high 
rate of a light reflex. 

[0014]On this lower electrode 102a, the insulator layer (graphic display abbreviation) which has an 
opening of the shape which covers the periphery of the lower electrode 102a. and in which light 
emitting device component part is exposed is provided, and the organic electroluminescence layer 
102b is formed on the lower electrode 102a exposed from this insulator layer. 



[0015]This organic electroluminescence layer 102b laminates each organic layer which contains an 
organic luminous layer at least among an organic electron hole transporting bed, an organic luminous 
layer an electron transport layer, etc. in the given order. The material suitably chosen by the 
wavelength of luminescent light, for example can be used for an organic luminous layer. Formation of 
such an organic electroluminescence layer 102b is performed by the vacuum deposition from a 
deposition mask. 

[0016]It may be the composition which has arranged the auxiliary wiring (graphic display abbreviation) 
which consists the periphery of the lower electrode 102a of low resistance material like aluminum, for 
example between wrap insulating-layer tops, i.e., light emitting device component part, (between 
pixels). 

[0017]And the upper electrode 102c provided on the organic electroluminescence layer 102b of such 
composition consists of a cathode layer which serves as a cathode terminal, for example and consists 
of a small material of a work function. And suppose especially this display A that the material which 
penetrates light like Mg-Ag (alloy of magnesium and silver) from it being an upper surface 
luminescence type, for example is used. It is good also as composition which provided a transparent 
conducting film still like an indium tin oxidation film (ITO) on Mg-Ag film which is this cathode layer. 
When the lower electrode 102a is formed as a cathode terminal, since the layer which touches the 
organic electroluminescence layer 102b in this upper electrode 102c serves as an anode electrode, 
suppose that it is formed using the big transparent conducting film of a work function like ITO. 
[0018]This upper electrode 102c is used by the shape of a solid film with a membrane formation state 
so that it may be used as a common electrode in two or more pixels. For this reason, after this upper 
electrode 102c forms the organic electroluminescence layer 102b, it is in the state which removed 
the deposition mask from on the substrate 101, and membrane formation formation is carried out by a 
vacuum deposition method (for example, resistance heating vacuum deposition) on the organic 
electroluminescence layer top 102b. 

[0019]The sealing film 103 which was able to form the light emitting device 102 of the above 
composition in the state of the wrap is formed on the substrate 101 in the state of touching the 
upper electrode 102c. This sealing film 103 is more expensive than an atmospheric refractive index 
(n= 1 .0), and suppose it the material which has less than 3.5 refractive index, and that it comprises 
material of the refractive indicees 1 .4-2.0 still more preferably. 

[0020]Form membranes directly on the substrate 101 and it is required for this sealing film 103 that 
adhesion with the upper electrode 102c should be good, Without doing damages, such as the organic 
electroluminescence layer 102b and the upper electrode 102c, it is the material which can form 
membranes and it is desired for the effect which has precise membraneous quality and closes oxygen 
and moisture to be high. 

[0021]A silicon nitride film is applied as an example of the such sealing film 103. the refractive index 
of a silicon nitride film is 1.8 — CVD (chemical vapor deposition) — adhesion with the upper 
electrode 102c is maintained with methods for film deposition, such as law, membrane formation is 
directly possible on the substrate 101, membraneous quality is also precise and a sealing effect is 
also high. 

[0022]This sealing film 103 presupposes that the thickness of the grade which can fully close the light 
emitting device 102, and can be protected is had and provided. 

[0023]As explained above, in the display A which forms the sealing film 103 which is a bigger 
refractive index than the atmospheric refractive index 1 , and has a with a refractive index of less than 
3.5 refractive index in the state of touching the upper electrode 102c, the refractive index difference 
of the upper electrode 102c and the atmosphere is eased with the sealing film 103. For this reason, 
as compared with the display (refer to drawing 8 ) of structure, reflection of the luminescent light h in 
the interface (an interface with the sealing film 103 and the interface of the sealing film 103 and the 
atmosphere) of the upper electrode 102c upper part is suppressed small conventionally by which the 
upper electrode is exposed to the inactive gas which has a refractive index near the atmosphere. 
Therefore, the luminescent light h produced in the organic electroluminescence layer 102b is 
efficiently taken out from the upper electrode 102c side outside, and it becomes possible to aim at 
improvement in the luminosity of the display A. 

[0024]The graph which carried out the simulation of the extraction efficiency of the luminescent light 
h from the upper electrode 102c side as transmissivity of the luminescent light to the refractive index 



of the sealing film material in which it is provided on the upper electrode 102c is shown in drawing 1. 
In the composition which provided the sealing substrate of the light transmittance state via adhering 
resin of a light transmittance state further on the sealing film, this graph is the result of carrying out 
the simulation of the transmissivity of the luminescent light taken out from a sealing substrate. From 
this graph, if the refractive index of the sealing film material on the upper electrode 102c is a bigger 
refractive index than the atmospheric refractive index 1 and is the range of less than 3.5 refractive 
index, It turns out on the upper electrode 102c that it becomes a value with big transmissivity of 
luminescent light as compared with the display of structure conventionally in which the inertness gas 
which has a near refractive index exists at an atmospheric refractive index (=1). 
[0025](A 2nd embodiment) It is a sectional view showing the display of a 2nd embodiment of this 
invention in drawijig 3 typically. The display B shown in this figure is a display which pastes the 
sealing substrate 106 together via the adhering resin 105 further on the sealing film 103 of the display 
of a 1st embodiment explained using dravying 2. Here, the adhering resin 105 consists of epoxy 
system resin or a photo-setting resin, for example, and suppose that it is provided in the state where 
it filled up without the crevice between the substrate 101 and the sealing substrate 106. The 
substrate of organic resin substrates, such as a substrate with which the sealing substrate 106 
consists of inorganic materials, such as glass, and a plastic board, and the film state which curves 
flexibly still like a polyethylene film is used. 

[0026]Suppose that the adhering resin 105 and the sealing substrate 106 are consisted of material 
which has a refractive index higher than an atmospheric refractive index lower than the refractive 
index of the sealing film 103. For this reason, when a silicon nitride film (refractive index n= 1.8) is 
used, for example as the sealing film 103, as the adhering resin 105, with a refractive index of about 
n**1.5 epoxy system UV curing resin can be used, and with a refractive index of about n**1.5 glass 
can be conveniently used as the sealing substrate 106. It is assumed that each material is chosen so 
that the refractive index of the sealing substrate 106 may become closer to an atmospheric 
refractive index than the refractive index of the adhering resin 105 still more preferably. 
[0027] Since the adhering resin 105 and the sealing substrate 106 which have a middle refractive 
index of these refractive indicees are provided between the sealing film 103 and the atmosphere in 
the display B of such composition. The effect which eases the refractive index difference between 
the atmosphere and the upper electrode 102c further from the display A of a 1st embodiment 
explained using drawing 2 becomes high. And since reflection of the luminescent light h in sealing film 
103-adhering resin 105 interface can be prevented, the multiple interference effect by reflection of 
the luminescent light h within the sealing film 103 can be reduced. For this reason, it becomes 
possible to take out luminescent light at the extraction efficiency which was not based on a luminous 
wavelength but was stabilized. 

[0028]By having formed the adhering resin 105 and the sealing substrate 106, the effect which closes 
the light emitting device 102 increases, and it becomes possible to prevent degradation of the light 
emitting device 102. For this reason, thickness of the sealing film 103 can be thin-film--ized in 
comparison with the display A. For this reason, when the sealing film 103 shall be formed by a CVD 
method etc., that membrane formation time can be shortened. 

[0029]In each above embodiment, TFT (thin film transistor) was provided on the substrate, and the 
case where this invention was applied to the active-matrix type display to which the lower electrode 
was connected at this TFT was explained. For this reason, the upper electrode 102c was explained as 
being a solid film-like as a common electrode. However, this invention is applicable also to the display 
of the method of the passive matrix which carried out array forming to stripe shape in the state of 
making two or more upper electrodes intersecting perpendicularly to the lower electrode by which is 
not limited to this, for example, array forming was carried out to stripe shape. In this case, even if it 
is, the shape of a lower electrode and an upper electrode is not limited to stripe shape, either, and it 
may form by a pattern with various detailed shape. 
[0030] 

[Example]The extraction efficiency of luminescent light was measured about the display a of 
structure conventionally which was explained using the display B shown in the display A shown in 
drawing 2 , and drawing 3, and drawing 8 . However, in the display a, the luminescent light which did not 
form the sealing cap 3 but was taken out from the light emitting device was measured directly. 
[0031]In the displays A and B, the silicon nitride film which formed membranes so that the thickness 



on the upper electrode 102c might be set to 2 micrometers was used as the sealing film 103. And in 
the display B, the glass substrate (about refractiveHndex **1.5) was used as the sealing substrate 
106. using an about [ refractive-index **1.5 ] UV curing type adhesive as the adhering resin 105. 
[0032]The measurement result of the extraction efficiency of luminescent light is shown in the 
following table 1. Here, the light emitting luminance at the time of sending current through a light 
emitting device with the same current density was measured about each display a. A, and B, and the 
measurement result was shown as a relative value which set extraction efficiency of the conventional 
display a to 1 00. 
[0033] 
[Table 1] 
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[0034]From this table 1, the value of the extraction efficiency in the display A and the display B of an 
embodiment has exceeded the value of the extraction efficiency in the display a of structure 
conventionally. 

It was checked by forming the sealing film 103 which has a predetermined refractive index from this 
result that the extraction efficiency effect of luminescent light improves. 

The value of the display B has exceeded the value of the display A, and it was checked by forming 
the sealing substrate 106 via the adhering resin 105 on the sealing film 103 from this result that the 
extraction efficiency of luminescent light improves further. 

[0035]When the luminescent color is red, the effect of raising the extraction efficiency of luminescent 
light has shown up most greatly, so that clearly from Table 1 . 

[0036]The spectral transmittance in the sealing structure adopted with each displays A and B was 
measured. The result is shown in drawing 4 - drawing 7 . 

[0037]The spectral transmittance of the sealing film (silicon nitride film) used for the sealing structure 
which adopted drawing 4 with the display A (dr awing 2 ). The sealing film used for the sealing structure 
which adopted drawings with the display B (dr awing 3 ) (silicon nitride film), It is the spectral 
transmittance of the layered product of the sealing substrate (about refractiveHndex **1.5) which 
consists of UV curing type adhering resin (refractiveHndex **1.5) and glass, and the thickness of the 
sealing film which consists [ both ] of silicon nitride films is set as 2 micrometers. The spectral 
transmittance of the sealing film (silicon nitride film) used for the sealing structure which adopted 
drawing 6 with the display A ( drawing 2) on the other hand. The sealing film used for the sealing 
structure which adopted drawing 7 with the display B ( drawing 3) (silicon nitride frim), It is the 
spectral transmittance of the layered product of the sealing substrate (about refractiveHndex **1.5) 
which consists of UV curing type adhering resin (refractive-index **1.5) and glass, and the thickness 
of the sealing filmi which consists [ both ] of silicon nitride films is set as 3 micrometers. 
[0038]By comparing these drawing 4 and drawi ng 5 , and drawing 6 and drawing 7 , and adopting the 
composition of the display B so that clearly. It was not based on the thickness of the sealing film 103, 
but reflection of the luminescent light h in sealing film 103-adhering resin 105 interface could be 
prevented, the multiple interference effect by reflection within the sealing film 103 was reduced, and 
it was checked that the difference of elevation of the peak of a spectrum and a valley can be made 
small. Thus, since it became possible to change a transmissivity spectral characteristic, it was 
checked that it becomes possible to take out luminescent light at the extraction efficiency which was 
not based on the wavelength of luminescent light but was stabilized in the wide wavelength range. 
[0039] 

[Effect of the Invention]As explained above, according to the display of this invention, with less than 
3.5 refractive index by and the thing for which the composition which provided the sealing film which 
has a refractive index higher than an atmospheric refractive index in the state of touching an upper 
electrode is adopted. It becomes possible to ease the refractive index difference between an upper 
electrode and the atmosphere, to prevent reflection of the luminescent light in the interface of the 
upper electrode upper part, and to raise the extraction efficiency of luminescent light. As a result, it 



becomes possible to aim at improvement in the luminosity of the upper surface luminescence type 
display which takes out luminescent light from the upper electrode side. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[DravyingLjJIt is a graph which shows the transmissivity of the luminescent light to the refractive 
index of the material which touches an upper electrode. 

[Drayying 2]It is a sectional view showing the composition of the display of a 1 st embodiment typically. 

[Drawing_3]It is a sectional view showing the composition of the display of a 2nd embodiment 
typically. 

[Qrawing 4]It is the spectral transmittance of the transmitted light in the silicon nitride film of 2 
micrometers of thickness adopted as sealing structure of the display of drawing 2. 
[Q^rawm^ is the spectral transmittance of the transmitted light in the layered product of the 
silicon nitride film of 2 micrometers of thickness adopted as sealing structure of the display of 
drawi ng 3 , adhering resin, and a sealing substrate (glass). 

[Qrawing 6]It is a spectrum of the transmitted light in the silicon nitride film of 3 micrometers of 
thickness adopted as sealing structure of the display of drawing 2 . 

[Qrawing 73lt is the spectral transmittance of the transmitted light in the layered product of the 
silicon nitride film of 3 micrometers of thickness adopted as sealing structure of the display of 
drayyingLS, adhering resin, and a sealing substrate (glass). 
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DRAWINGS 



[Drawing 1] 
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[Draw ing 2] 




[Drawing 4] 
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[Drawing 6] 
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^?2 {±g|5«fig2c) i:^^J^g|5 5^:CO^E■pfS7t7th 
liit!lt^^X^rj:t,\ una. **SBaC»»a^fgT 

[0 0 0 7] tcx^^sm. mm'i-x^\^tc^ft'^ 

[0 0 0 8] 

nrfco, ±.^nM^cm^m^xmw.}Lm±m^i^ 

[0 0 0 9] C(r)<k3*«^<Dg^gBt?{±. L^mm 
t aW*7b^3fi 1/ ^^iSttft X ±gp«^S*^Ba $ nr 

ji*^br->5aU-i^3ybfc^^^7*^l-o 
tx. ±.^m.m±.\ci^%(r>m^^ (=i) tcifiv«* 

[0 0 10] 



3 

[0 0 1 1 ] (Hi nmmm) m z t*. ^^^mnm i n 
mc. ccv(Dm^.^mLrzmBh^y>fx^ (thm 

film transistor : 1-XTT F Tttet") *ISttT^-§.S 
0 l^^L. C(D^mi 0 l(DTFTB^m±l,C^ 10 

T'i^±)i 1 0 .'sA^^it^nTi^^o 

[0012] 1 0 2 fi. a« 1 0 1 mt-^h^m 

tc. TgPltffi 10 2a, LS 1 0 2 bRXS±.^m 

[0 0 13] T^mm 1 0 2 a{±, mtt"7y- K«ffi 
la I ^VmiT' 5. ^ § HS^^ X A -y ^? ij > >7 {c j; -3 Tfiic 

1 0 2 aa,^^ijse?ij^nfc§is^ (M^cfc^^Tfi i 
US) ^frLx^n^ntt'^mm.tn^m.'Qmjs.^n^c 

ttt^o $rc. Tg|3«ffi 1 0 2 a fi. ;^y-FllSi: 

nmi 0 2 cmi)^iE>^^mm>:)tiit±^mycmi:h^ 
rob. ^mmomi^^unrmm-^n^ c tm^ t 

[0 0 14]S/c, C<DT^mmi0 2a±iat. TS^ 

1 0 2 a (ommi^-mtmmm^mtbiE^ 
c(Dmmm9j^^miiit?>T^mm i o 2 a±{c*«E l 

»i 02 b*W5nT^^5o 

[0 0 15] oD^mu LH 1 0 2 bfi. ^miE^mm 
mmtmmm7-mmsm(D^-^. 'prj:<ti.^ 40 

[0 0 16] $fc, T^nm 1 0 2 atojiii;&a^-^iBs 

[0 0 1 7] ^LT. C©J;5*fllfi)t(DW«ELJgl 0 50 



' ?fRg2 0 0 2-2 3 1 4 4 3 

4 

2 b±tgtte,nfc±gRtt^5 1 0 2 c ti. i^m£tiV- 
MX^^Ctt'ib, (?iJ^tf'Mg-Ag (vi7-;t-iX'>Ai; 

t^, tfc. c(Dmmmx&^ug-Agm±ic. 
ic^yiy<yi:.xxmim (1 TO) ojc^i^TjiH^^wM 

%Sttfcm^LTfeSi/\ iSi. TS|5«1il 0 2 aA^A 

s 1 0 2 c tfc'ttswiE Lii 1 0 2 b tmt^mitT 

[0 0 18] Sfc, CCD±g|5«1il 0 2 ca, ItlSfOiS 
1 0 2 c (i. WSE LH 1 0 2 b^ffMLfcfi. S« 

[0 0 19] J-;(±cDJ;9^«^c0fg^«? 1 0 2^ffl5 

^^^.T-^tt ^n/cit±M 1 0 3 ci, ±^mm i o 2 c tc 

Ml 0 3[i. ;^gOHfif* (n = 1. 0) J;'5ffi<. 

3. 5*si©a^*^wr§m t^im^b<im 

mmi. 4~2. 0(Otti|^T'flifi!t^nTt^;5;:i:t-r 

[0 0 2 0] S?,tC. e£DM±Ml 0 3{C{i. Sfil 0 

1 ±titafi)tiT-t, ±gi5«@ 10 2c t(D^^mmm 

ffXh?,!ltf)^m^-^n. WISE LB 1 0 2 b^±g|5« 

ffil 0 2 cfj:miM^4x.iricf$.m^mrj:mx&^). 
[0 0 21] c(D^^M±mi 03(D~mtbx. mt 

1. 8T~^0, C V D(cheiical vapor deposition) S 
=5:i:cOfiicM73?itc cfcoT, ±M>mM i 0 2 c 

^f^-^rafii 0 i±tits^iiPiigT'^t), jiHfeii 

[0 0 2 2] SfcCcO^ihlil 0 3{i. 1 02 

[0023] J^±iJjH^ bfcct 9 ±%<Dimm 1 J: D 

■r^i^ihM 1 0 2^±.^nM 10 2c {cM-ri.*iciTK 

itT%;§g,i^gBAi?t±. ±.^mm \ 0 2c ^:;*:Mi;<D 

w$nTi>§t^*^ijgog^gg(ia8#BS) .bttKb 

T> ±a5«S 10 2c ±;^cD^ffi 1 0 3 tco^ 

mRxsi^±m\0 2t:k.^t(Dms) fc^jtts^jt^feh 



5 

0 2 bT£i;/c%3l£7^ h^±g|5«ffi 1 0 2 cm^F>^^g|5 

[0 0 2 4] m\ {cti. ±^mm 102c 
yth(Dm^tiiLm^. ±mmi 02 c±(cistj-e>n 

So c:co^V7*>p., ±^mmi 0 2 c±mi±mm 
(omifrmi)\ :k^(Dmm 1 ct d t^t^asf^TAo 

Btf*3. 5*}i©iSHT'fetlff, ±g|5mitg 1 0 2 c± 
lc±%.(DSmi (= 1 ) (Cjfil-^BJ/f^^W-r^^glt^: 

[0 0 2 5] _(^2^SgJgffi) 03 tea. *^^C9m2 
gT-fe^o C^T. 0 5«. mffx.t°4->/ 

1 0 6 t(omcmrBVj:<m-^tircmiTmi'y^tiri^ 

[0 0 2 6] $/-c, 1 0 5&D'i^±a« 1 0 6 

lt.^^±m 1 0 3 cOatFf* J; <J U& < ;^acOH^5^ J; 0 

lost Lzmtiyv^iym immm 
n = 1 . 8) *iBi^/c^^. mmmm io5t Lnm 
»f * n = 1 . 5 mm(03^:r^^i^3^ V wmitmm. m±m 

m^ioe (rmmmtimmmm i o 5 (Dmwimx t) 

[0 0 2 7] C0DJ;^;g:<i^(O^,T^glB71i, Mih^ 

1 0 3 t±^.tomic. ctip><ommm(oipm(Dmiff^ 

^"Ht^mM-mm 1 0 sstfi^itas 1 0 e A^-^tte-n 
T(.^^/£i6. ia2;g:ffii,>ri«^L/cm 1 mmBm(Dm^^ 



(4) 1tB82 0 0 2-2 3 1 443 

6 

®Sf^M*Sft-r§S()S*N-if <;^?,„ ^euT. itih^i 

0 3 -m^mm 1 0 5 wffiT-cDfgjt^ h (Di^m^Wi±v 
^?>rci6. itihsii 0 3rt-e<DiS7t7thcDjgjf{Cct^^ 

[0 0 2 8] tfc, 1 0 5 ti^±mm loet 

1 0 3<D)ijp^jiMfi:-r§ci:A^--et§o ctD/cto. $vf 

Ih^l Oa^CVD^^&iftcioTJgfilt^nfcfcOfr 

[0 0 2 9] ^x±.<D^wmm\c^\^-xit. ws.±. 

KTFT (thin film transistor) CltDTFT 
±SP«« 10 2c fiftjimt bT-<^fM«Tife-S C i: 

tLxmrnLtu L-h-^L^mmt. cntcn^^nsc 
■< ^^\tmmwu-^^ra\v i/y-^ h u -y X77 

^m^rmrjiB^ffiWrnw^^-yx-B^LX^ 

[0 0 3 0] 

[*»J] K2tC^xtfcg^SBA. 03^C^^L/cg^ 
»M B Stf 0 8 *ffl^,^Tal^W Lfc€e*«ig<Dg^^B a 

[00 3 1] s/c. a^SBA, B^i:^ol^T^. ±gfi« 

^1 0 2 c±©^|p;^^2 MmtiS:SJ;3tCfig^L/ca{b 
>/U3>P^I^±^l 0 3^LTffll^/c. ^LT. 
SgB{Cfcl>Ta, g^^flgl 0 5i:tTJa»f*=l. 

[0032] Ttaa 1 fcsi?t)t<oflx f) m L^mnm^m 

^il^U S^3KC»S^SBa©?ii9aiL^>P^ I OOi: 

[0 0 3 3] 
[^1] 



(5) !|fP^2 0 0 2-2 3 1 4 4 3 

7 8 













10 0 


10 3 


1 0 9 


m 


1 0 0 


L 0 7 


116 




10 0 


12 8 


13 6 



7jN^Sak-:*5ti-§^i3tHL5a$tDfi^±[HloTfci3. u [0 0 3 9] 

[0 0 3 6] 3;/c, #g/-ixgSA. BtCTSffl LTl^?. 20 [H 1 ] ±gi5«jitS-r§«l4'DH»T*tCJf<t-r-55l)fe)t 

4-07 ic/^t, [K 2 ] ^ 1 %imm.<Dwmm<fy^m:mm\t.if^-^ 

[0 0 3 7] H4ag.i^ssA (02) -eesfflbfc »rffi0-(?fe§o 

i*±«jg{cfflt. > ?.n§*tihM (Mh'^ 'J 3 >M) cD5^7t [0 3 ] ^ 2 %wi&mwmm<r>mm:m^u^m 

mm. m^\twmm^ (03) T'jgfflLfcit±«iji wmw^h^o 

{cffli>5n§M±si (gfki/u:3>^) , uviiMftgyco [04] mo^wmm.'yyn^m&hhxm^hfzmw 

0. ft^i:^^bv-U^ylA^5^§^^lh^i^D^J¥A^2/Im CHS] 0 3£Da^SBtDJ^±i|i3gi:LT^fflLfe»ilf 

tSS^nri-'^o 06ag7r;gBA (02) T- 30 2 /imtDMI:>'Ua>^. S^«ffiSiRt>Wih»« (:y^ 

M) o^T^iSii*, mimtTmwi, (03) -eisfflL [06] 02<Dg^gg(Di*±iBjgi:LTi«fflLfciiiP 

fci^±«3i[cffli>en5itih^ (§{!:>"; n>Si) . u 3 finKDMkS^UnyJitfettSSjiJtOX'^^' h/l/T- 
*5S*il:»S 1 . Sgfi) [07] H3c7)^^SB<Oi*±^jgi: LTSfflLfcMlf 

[0 0 3 8] cne,(D0 4i:0 5. ^3j;y06i:0 7^ [08] l«*cDg.T>gacO«fig^*iMOT^-rSlTffi0-e 

ci 1 0 3 (Dmmic^^t. M±m 1 0 3 - 40 m^comsm 

mmmmio 5mi:(D^jfi^ho:>mm±x^. m a. B-g,T>gs. 1 0 1 -mm. 1 0 2-113^^?, 

±« 1 0 3 rtT<Dsi*t i:^^m=FB^^mmmtti. 102a "TSpsis^ 1 0 2 b -wsi e l m 

X^^'h;I/C0lf-^tS:i:O;SfgM^/jN$<T§5Ci: M) . l 0 2 c •••±a5«ffi, 1 0 3-lrf±fl, 105- 



(6) 



#^32 00 2-2 3 1 4 4 3 





(7) 



WfM 2002-231 443 



[laS] [06] 

Tr ansmi t t anc» of T r ■ nam i t t anc a of 




200 300 400 500 600 700 800 900 1000 20O 300 400 500 600 700 BOO 900 1000 

WaviUnith (finO Wovoltnfth (im) 



[07] 

Tr ansni t t anc a of 
Glaat+SiNx 3)tiR^UV rasin+Glass 

100 I 1 1 • 1 1 « ' — 




200 300 400 500 600 TOO 000 900 1000 
Wivoltngth (nm) 



